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DETAILED ACTION 
Status of the Claims 

1 . Claims 1-3, 5-49 are pending 
Claim 4 is cancelled. 

Claims 15-26 are withdrawn. 

Claims 1-3, 5-14 and 27-49 are being examined in this application. 
Election/Restrictions 

2. Applicant's election without traverse of claims 1 -14 and 27-49 in the reply filed on 
1 1/12/2009 is acknowledged. 

Speciffcation 

3. The disclosure is objected to because of the following informalities: The 
specification needs to open with a paragraph stating that this application is a 371 
National Stage application for PCT/GB04 filed on 9/23/2004. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



4. Claims 1, 2, 6-9, 13, 14, 27, 28, 35, 37, 41 and 42 are rejected under 35 
U.S.C. 102(b) as being anticipated by Brosda et al. (U.S. Pat. No. 6,355,151). 
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Regarding claims 1 and 2, Brosda disclose an organic contaminant molecule 
sensor (propane) comprising an electrochemical cell (see figure 2) comprising: 

a solid state anion conductor 1 made out of zirconia, which the present invention 
evidences inherently possesses a oxygen anion critical temperature (specification page 
3, lines 31 over page 4, lines 3); 

measurement electrodes (2, 2a) formed on a first surface of the conductor where 
the electrodes are constructed of platinum and platinum alloys (see col. 4, lines 42-45) 
which are inherently capable of catalyzing the dehydrogenation of an organic 
contaminant (as evidenced by applicant's claim 2); 

a reference electrode 9 formed on a second surface of the conductor (see figure 
3) for exposure to a reference environment (see col. 2, lines 8-13). Brosda teaches that 
oxygen is measured according to Nernst probe principle (see col. 2, lines 62-65) which 
as evidenced by the present invention inherently dissociate oxygen to oxygen ion at the 
reference electrode, thus reference electrode is made up of material which dissociate 
oxygen to oxygen ion; 

a heating element (see col. 2, lines 51-53); 

a current source for controlling the electrical current flowing between the 
reference electrode and each of the measurement electrodes (Dpi, Up2) which would 
inherently control the flux of oxygen anions flowing between the reference electrode and 
each of the measurement electrode (See fig. 2 and col. 4, line 34 - col. 5, line 7) 
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5. Regarding claim 6, Yttria is a conventional stabilization agent for zirconia (see 
col. 2, lines 38-40). 

6. Regarding claim 7, the counter electrode 9' is placed adjacent to the reference 
electrode 9 (see figure 3). 

7. Regarding claim 8, Brosda teaches that reference electrode 9' is interchangeably 
used as counter electrode (see col. 5, lines 15-16). Therefore, as taught above in claim 

1 , reference electrode dissociate oxygen according to Nernst probe, thus counter 
electrode which Is comprised of same material as reference electrode Inherently Is 
capable of dissociating oxygen. 

8. Regarding claims 9 and 42, the reference environment is air (see col. 3, lines 53- 
55). 

9. Regarding claims 13, 27 and 41 , the potential is measured across the measuring 
electrode and reference electrode (see col. 3, lines 43-50 and figure 1). 



10. 



Regarding claims 14 and 28, the claim does not further define the actual sensor. 
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1 1 . Regarding claims 35 and 37, measurement electrodes (2, 2a) formed on a first 
surface of the conductor where the electrodes are constructed of platinum and platinum 
alloys (see col. 4, lines 42-45) 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

12. Claims 3, 5 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Brosda as applied to claim 1 above, and further in view of Inaba et al. (U.S. 

2003/0121801). 

Regarding claim 3, Brosda teaches measuring electrode comprised of platinum 
and platinum alloys (see col. 3, lines 11-12 and 24-26) but does not indicate alloys 



include element selected from group of silver, gold and copper. 
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However, Inaba et al. teaches a gas sensor wherein Pt-Au alloys have high 
activity to hydrocarbons (flammable gas) (see paragraph 0012). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to use the Pt-Au alloy of Inaba as a choice alloy for the platinum alloy 
taught by Brosda because Pt-Au alloys have high activity to hydrocarbons. 

13. Regarding claims 5, Brosda teaches the reference electrode 9 formed on a 
second surface of the conductor (see figure 3) for exposure to a reference environment 
(see col. 2, lines 8-13). Brosda teaches that oxygen is measured according to Nernst 
probe principle (see col. 2, lines 62-65) which as evidenced by the present invention 
inherently dissociate oxygen to oxygen ion at the reference electrode, thus reference 
electrode is made up of material which dissociate oxygen to oxygen ion. 

14. Regarding claim 45, Brosda teaches reference electrode is capable of 
dissociating oxygen but does not teach reference electrode is comprised of either 
platinum or palladium. However, Inaba et al. teaches platinum reference electrode being 
used in determining oxygen concentration (see paragraph 0100) and therefore would 
have been obvious choice of material for the reference electrodes of Brosda. 

15. Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brosda 
as applied to claim 8 above, and further in view of Inaba et al. (U.S. 2003/0121801) . 
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Brosda teaches reference electrode is capable of dissociating oxygen but does 
not teach reference electrode is comprised of either platinum or palladium. However, 
Inaba et al. teaches platinum reference electrode being used in determining oxygen 
concentration (see paragraph 0100) and therefore would have been obvious choice of 
material for the reference electrodes of Brosda. 

16. Claims 10-12, 29 and 47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brosda as applied to claim 1 above, and further in view of Gur et al. 
(U.S. Pat. No. 5,827,415) . 

Regarding claims 10, 11 and 47, Brosda teaches second measuring electrode 
comprised of metal oxides (see col. 3, lines 28-30) but does not state solid state as 
source of oxygen. 

However, Gur teaches an oxygen sensor wherein the metal-metal oxide binary 
mixture is used as self-contained oxygen reference electrode (see col. 3, lines 6-7 and 
25-26) to avoid the need for gas-tight sealing and leakage between the measuring 
electrode chamber and the reference electrode chamber (see col. 2, lines 61 -col. 3, 

lines 1-11). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to modify the reference electrode of Brosda with reference electrode 
composed of metal-metal oxide mixture as taught by Gur because reference electrode 
composed of metal-metal oxide binary mixture can avoid the need for gas-tight sealing 
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and prevent leakage between the measuring electrode chamber and the reference 
electrode chamber (see col. 2, lines 61 -col. 3, lines 1-11). 

1 7. Regarding claim 1 2, Brosda teaches sensor comprising heater but does not 
teach heater further Includes thermocouple assembly. 

However, Gur teaches an oxygen sensor with heater and a thermocouple 
attachment for accurate temperature monitoring (see col. 4, lines 48-54). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the Invention to Incorporate thermocouple attachment of Gur into the sensor assembly 
of Brosda to accurately monitor the temperature of the sensor. 

1 8. Regarding claim 29, Brosda teaches the measurement electrodes (2, 2a) formed 
on a first surface of the conductor where the electrodes are constructed of platinum and 
platinum alloys (see col. 4, lines 42-45). 

19. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brosda 
and Gur as applied to claim 29 above, and further in view of Inaba et al. (U.S. 

2003/0121801) . 

Regarding claim 30, Brosda teaches measuring electrode comprised of platinum 
and platinum alloys (see col. 3, lines 11-12 and 24-26) but does not indicate alloys 
include element selected from group of silver, gold and copper. 
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However, Inaba et al. teaches a gas sensor wherein Pt-Au alloys have high 
activity to hydrocarbons (flammable gas) (see paragraph 0012). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to use the Pt-Au alloy of Inaba as a choice alloy for the platinum alloy 
taught by Brosda because Pt-Au alloys have high activity to hydrocarbons. 

20. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brosda 
as applied to claim 35 above, and further in view of Inaba et al. (U.S. 2003/0121801) . 

Regarding claim 36, Brosda teaches measuring electrode comprised of platinum 
and platinum alloys (see col. 3, lines 11-12 and 24-26) but does not indicate alloys 
include element selected from group of silver, gold and copper. 

However, Inaba et al. teaches a gas sensor wherein Pt-Au alloys have high 
activity to hydrocarbons (flammable gas) (see paragraph 0012). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to use the Pt-Au alloy of Inaba as a choice alloy for the platinum alloy 
taught by Brosda because Pt-Au alloys have high activity to hydrocarbons. 

21 . Claims 38-40 and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brosda as applied to claim 37 above, and further in view of Inaba et al. (U.S. 
2003/0121801). 
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Regarding claim 38, Brosda teaches measuring electrode comprised of platinum 
and platinum alloys (see col. 3, lines 11-12 and 24-26) but does not indicate alloys 
include element selected from group of silver, gold and copper. 

However, Inaba et al. teaches a gas sensor wherein Pt-Au alloys have high 
activity to hydrocarbons (flammable gas) (see paragraph 0012). 

Therefore It would be obvious to person of ordinary skill in the art at the time of 
the invention to use the Pt-Au alloy of Inaba as a choice alloy for the platinum alloy 
taught by Brosda because Pt-Au alloys have high activity to hydrocarbons. 

22. Regarding claims 39 and 40, Brosda teaches the reference electrode 9 formed 
on a second surface of the conductor (see figure 3) for exposure to a reference 
environment (see col. 2, lines 8-13). Brosda teaches that oxygen is measured according 
to Nernst probe principle (see col. 2, lines 62-65) which as evidenced by the present 
Invention Inherently dissociate oxygen to oxygen ion at the reference electrode, thus 
reference electrode is made up of material which dissociate oxygen to oxygen ion. 

23. Regarding claim 48, Brosda teaches reference electrode Is capable of 
dissociating oxygen but does not teach reference electrode Is comprised of either 
platinum or palladium. However, Inaba et al. teaches platinum reference electrode being 
used in determining oxygen concentration (see paragraph 0100) and therefore would 
have been obvious choice of material for the reference electrodes of Brosda. 
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24. Claims 31-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brosda as applied to claim 7 above, and further in view of Gur et al. (U.S. Pat. No. 
5,827,415). 

Regarding claim 31 , Brosda teaches sensor comprising heater but does not 
teach heater further Includes thermocouple assembly. 

However, Gur teaches an oxygen sensor with heater and a thermocouple 
attachment for accurate temperature monitoring (see col. 4, lines 48-54). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to incorporate thermocouple attachment of Gur into the sensor assembly 
of Brosda to accurately monitor the temperature of the sensor. 

25. Regarding claim 32, Brosda teaches that the potential is measured across the 
measuring electrode and reference electrode (see col. 3, lines 43-50 and figure 1). 

26. Regarding claim 33, the claim does not further define the actual sensor. 

27. Regarding claim 34, Brosda teaches the reference electrode 9 formed on a 
second surface of the conductor (see figure 3) for exposure to a reference environment 
(see col. 2, lines 8-13). Brosda teaches that oxygen is measured according to Nernst 
probe principle (see col. 2, lines 62-65) which as evidenced by the present invention 
inherently dissociate oxygen to oxygen ion at the reference electrode, thus reference 
electrode is made up of material which dissociate oxygen to oxygen ion. 
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28. Claims 43, 44 and 49 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brosda as applied to claim 13 above, and further in view of Gur et al. (U.S. Pat. 
No. 5,827,415). 

Regarding claims 43, 44 and 49, see claims 10 and 11 above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GURPREET KAUR whose telephone number is 
(571)270-7895. The examiner can normally be reached on Monday-Friday (Alternate 
Friday Off), 8:00-5pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571)272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nam X Nguyen/ 

Supervisory Patent Examiner, Art Unit 1753 



/G. K./ 

Examiner, Art Unit 1795 
2/3/10 



